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We, SOCIETE D'ELECTOONIQTJE ET p'AOTO. 

„ 0 f 17—19 me Moulin des 

Courbevoie, France, a French body 
5S53, do hereby declare the invention, 
foTwhich we pray that a patent may be 
Snted to us, and the method by which ^it 
5 to be performed, to be particularly des- 
cribed in and by the following statement:— 
The present invention relates to improve- 
ments hi direct current dynamo-electric 
machines operating from a source cf low 
™ age, and^taking.a high electrical current 
the value of which may reach several 
hundreds of amperes, 



The invention is also applicable to dynamo- 45 
electric machines of the cylindrical air-gap 

ty The present invention will now be des- 
cribed in (further detail by way of examples 
with reference to the accompanying draw- 
ings, wherein: — c 

Figure 1 is a view cf one face of a rotor 
of a first embodiment of a dynamo-electric 
machine of the flat annular air-gap type; 

Figure 2 is an elevation cross-sectional 
view of the dynamc-eiectric ^dune; 

Figures 3 and 4 show a modified embodi- 
ment, the views being similar to those of 
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; vaiue ux — ■> ment, the views oeing siimiai lv ui^- — 

Lndreds of amperes. - x and 2 , except that only the upper 

According to the present nvention taerc - dynamo-electric machine is shown; 

is provided a D.C ^o^^ f£« 5 a view of one face of the 

■rnmnrisina: in combination a stator including n&u ^ j — u^^^, A f n Hvnamo- 

a ?Lnanlnt magnet field structure caosist- 
ing™equi-spaced magnet poles of alternate 
nSariw a Totor arranged to fonn a mag- 
Ee k ak-gap with said itator, the rotor com- 
pri in^a Vallty of conductor blades 
arranged in at least one layer with tiaeir 
arrangea iu a , «,Wantkllv along 



Figure 5 "is a view of one face Ol the 
rotor of a second embodiment of a dynamo- 
electric machine of the flat annular air-gap 

figure 6 is an elevation cross-sectional 
view of the dynamo-electric machine; 

prising a pwirauiy v * » -~ Fteures 7 and 8 show linear developed 

Arranged in at least one *eir ^gures ^ ^ rf & h?s 

longitudinal axes .orientated ^ n ™£_^ ^nd rotors of the embodiments shown in 
theater rectilinear £L - ' - — ™— <-* ™ c * 
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S one of their -faces near at least one end 
thereof, at least one pair of brushes making 
contact with the baread faces of thosecon- 
10 ductor blades and situated immediately ad- 
facen? the axes of a pair of stator poles, saxd 
^brushes being electrically ejected 
lo a pair of terminals, and means *« <iecoi£ 
Sly connecting together die other ends ; of svd 
35 conductor blades to complete an 

ckcuit between the pair of terminals via on y 
S conductor blades in direct contact with 

the brushes. . . f th „ 

In the case where the machine is of tlu 
40 flat annular airgap type, the electrical con- 
necting means between the conductor blade 
may comprise a conductive ring which is 
integral with either the inner or outer peri- 
phery of the conductor blades. 



and rotors or xnc 

Figures 1—2 and in Figures 5—6 respec- 

ti7 Fieure 9 shows a partial aoss-sectional 
elevation view of a dynamo-electric machine 
comprising several layers of conductor 
blades in order to increase die power of 
the machine; and , 

Figure 10 shows a partial top view of tie 
rotor of the machine illustrated in Figure 9. 

Referring to Figures 1 and 2, the stator 
of the dynamo-electric machine comprises a 
ring of equi-spaced permanent magnets .6 
arranged ahernately North and South, (N and 
S>. The number of poles is comparatively 
hUh In the embodiment illustrated, eight 
are shown, but it is frequently desirable to 
use a Higher number of poles. On the other 
hand the magnetic angular coverage of each 
pole piece is advantageously reduced to 
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approximately 60 electrical degrees. This re- 
sults in an appreciable economy in the use 
of magnetic material in the machine. In an 
alternative embodiment instead - of the poles 
5 being separate, they may be replaced by a 
single annular magnetic ring of ferrite into 
which magnetic poles have been permanently 
induced. . 

A magnetic plate 15 which acts as a re- 

10 turn path for the magnetic flux, co-operates . 
with tine ring of magnets 6 to define a short 
magnetic air-gap. Such a plate may be re- 
placed^ when required, by a ring cf mag- 
nets similar |to magnets 6 having a shift of 

15 one pole pitch from one ring to the other. 
The plate 15 is secured to a yoke plate 13 
carrying the magnets 6, by struts 16. 

A discoidal rotor 1 is mounted at one 
end of a shaft 9, and is held against a hub 

20 10, by \?L washer 11 and a nut 12. The shaft 
9 runs in bearings 14 mounted on the yoke 
plate 13. The discoidal rotor 1 is made 
from a conductive member in which radial 
slots 2 define -between them a plurality of 

25 radial blades 3 which are short-circuited - at 
their outer ends by a conductive ring 4 which 
is left unslotted. The outer edge of the ring 
4 may 'be bent over as shown at 5 in Figure 

2 in order to strengthen . the rotor. 

30 Centered on each axis of a magnet 6 is a 
brush 7, _ which is carried by the magnetic 
plate 15 at a location which is near to the 
inner ends of the' conductor blades 3 of 
the rotor 1. The brushes 7 which are located 

35 on* the -axes of the .South poles are connected 
together to one electrical terminal of a pair 
of terminals 8 and the brushes which are 
located on the axes of the North poles are 
connected together to the other terminal of 

40 the pair of terminals 8. The terminals either 
carry direct current to the machine or from 
the machine according to whether the machine 
operates as a motor or a generator. Each 
brush 7 ensures the short-circuiting of at 

45 least two consecutive conductor blades 3 dur- 
ing the rotation of the rotor 1. 

Instead of short-cirquiting the blades 3 by 
their outer ends, the blades may be short- 
circuited by their inner ends by means of an 

50 integral inner ring 44 as shown in Figures 

3 and 4. In this case the brushes 17. are 
arranged near the outer edge of the .rotor 
disc. Instead of bending over the outer edge 
of the rotor, an annulus 5 of insulating 

55 material may be provided and glued to the 
outer edge of the rotor disc. Alternatively, 
the annulus 5 may be made of conductive 
material if the film of glue applied is in 
itself sufficiently insulating. 

60 In any case it must be understood that 
the securing of the discoidal rotor 1 on the 
hub 10 is made so that the conductor blades 
are insulated ifrom each other along their 
lengths. 

65 In a second embodiment illustrated in 



Figures 5 and 6 the conductor blades 3 (are 
totally cut off along their Iengthj^jhe slots 
2 running from the inner to the outer edge, 
of the rotor disc 1. The separate "Blades 3 
are mechanically united at their inner ends 70 
by means of the hub 10 and at their outer 
ends by means of the insulated annulus 5 
which is ;glued thereto. In a modification of 
this arrangement {Figure 9), the conductor 
blades are secured by glueing to a thin in- 75 
sulating carrier disc. "Glue" is intended to 
cover any land of strong adhesive such as 
thermosetting' or polymerisable resin. Such a 
thin carrier disc may be used, if desired, in 
the embodiments illustrated in Figures 1 to 80 
4, in which case the strengthening annulus - 
5 is omitted. 

Reverting to the embodiment illustrated in * 
Figures 5 and 6, in which the conductor 
blades are mechanically, and electrically separ- 85 
ated, each pole axis is provided with a pair 
of brushes, one brush near the inner end and 
the other near the outer end of the axis. 
These brushes are referred .to as 7 and 17 
and the brushes are connected -to form a 90 
series circuit between the. terminals 8. 

The linear developed views of the rotor 
shown in Figures 7 and 8 -give a clearer 
illustration of the possibilities of intercon- 
nection between the brushes. These figures 95 
respectively relate to the embodiments of 
Figures 1—2 and Figures 5-^6, and may 
further be considered, too, as linear develop- 
ments of. cylindrical rotors since the inven- 
tion can equally well be reduced to practice 100 
in cylindrical air-gap machines as in machines 
having a flat annular air-gap.. In cylindrical 
machines, the bkdes 3 extend along :gener- 
ants of a cylinder, and . the brushes bear, on 
the ends of the blades. The cylinder is sup- ,105 
ported by end disc-shaped plates, for mount- 
ing the rotor on a shaft. The field magnets 
are arranged to surround the rotor cylinder 
and a return magnetic flux cylinder is 
mounted within the rotor . cylinder, and is 110 
secured to the shaft. 

In the case where the machine has a flat 
annular air-gap, the magnetic return plate 
15 can be made a part of the rotor assembly. 
In this modification the conductor blades 3 115 
are glued on it, and the brushes are placed 
either on the same side as the magnets or 
on the side of the plate 15 which has an 
outer and/ or inner diameter leaving bare 
annuli for the application of the brushes to 120 
the ends of the blades. 

The conductor, blades 3 are obtained either 
from a mechanical cutting process or (from 
a chemical engraving or etching process 
applied to a metal foil such as "copper or 125 
other suitable conducting material. When ob- 
tained from ah etching process according to 
any one of the well known printed circuit 
techniques, the conductor foil is first stuck 
to a very thin insulating sheet and the 130 
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sheet is then either removed after the etching 
process or is preserved in the final arrange- 
ment of the machine. It is well known that 
conductors formed by a printed circuit tech- 
5 nique can withstand large overloads of cur- 
rent. 

Such a printed circuit technique is of 
special advantage when, as shown in Figures 
9 and 10, the machine comprises a rotor 

10 having several layers of conductor blades. In. 
the example shown there are two layers 1 and 
21 which arc relatively insulated from each, 
other by a thin insulating film 28. The con- , 
ductor layer 1 is formed over a thin insulat- 

15 ing carrier disc 18. The outer short-circuit- 
ing rings 4 and 24 of the blades 3 and 23 are 
co-axial, and the conductors of the layer 21 
are made shorter than those of the layer 1 
to enable the bushes 7 and 27 to bear on the 

20 blades 3 and 23 of respective layers. The 
brushes 7 and 27 of the two sets are con- 
nected in between respective pairs of ter- 
minals (not shown). This arrangement will 
provide two independent windings where the 

25 machine is to be used as a generator or if 
preferred the two windings may be connected 
in series by connecting the pairs of terminals 
in series. An insulating sleeve 19 is provided 
between die shaft 9 and the hub 10. More 

30 than two layers of conductor blades may be 
provided in a rotor and it is not essential 
that the short-circuiting rings, when provided, 
be situated on the same edge in each layer. 
The operation of a dynamo-electric machine 

35 having two or more layers of conductor 
blades can be easily understood by consider- 
ing that for any layer of conductor blades, 
only those blades are active at any one time 
which are connected to form closed circuits 

40 by the brushes. A local circulation of current 
between the ends of short-circuited conduc- 
tors is substantially negligible since the elec- 
tro-motive forces are approximately the same 
in adjacent conductor blades. The currents 

45 are reversed from pole to pole in the con- 
ductor blades so that they add together and 
determine the polarities on the terminals of 
the machine when used as a generator, or the 
dirrection of rotation, when used as a motor. 

50 The greater the induction along the pole 
axes, the more the efficiency will be increased. 
Hence the advantage of concentrating the 
magnetic flux within restricted areas on the 
sides of such axes. When using separate 

55 magnets, one may even advantageously use 
soft iron pieces shaped for* concentrating the 
magnetic flux from the magnets on such re- 
duced areas. 

In all the embodiments and modifications 
60 thereof described above, the conductor blades 
have been arranged radially with respect to 
the flat annular air-gap motor, or the longi- 
tudinal axes of the conductor blades are 
orientated in the same direction as the (greater 
65 rectilinear dimension of the magnetic air- 



gap. Of course, it is not essential that the 
blades be exactly arranged as shown, and 
therefore they may be slightly inclined or 
curved with respect to the radial axes in 
the case of a machine of the flat annular 70 
air-gap type. 

WHAT WE CLAIM IS: — 

1. A D.C. dynamo-electric machine com- 
prising in combination a stator including a 
permanent magnet field structure consisting 75 
of equi-spaced magnet poles of alternate 
polarity; a rotor arranged to form a magnetic 
air-gap with said stator, the rotor compris- 
ing a plurality of conductor blades arranged 

in at least one layer with their longitudinal 80 
axes orientated substantially along the greater 
rectilinear dimension of the air-gap, said 
blades being at least partly bare on one of 
their faces near at least one end thereof, at 
least one pair of brushes making contact 85 
with the bare end faces of those conductor 
blades and situated immediately adjacent the 
axes of a pair of stator poles, said pair oi: 
brushes being electrically connected to a pair 
of terminals, and means for electrically con- 90 
necting together the other ends of said con- 
ductor blades to complete an electrical cir- 
cuit between the pair of terminals via only 
those conductor blades in direct contact with 
the brushes. 95 

2. A D.C. machine according to claim 1, 
wherein the machine is of the flat annular 
air-gap type. 

3. A D.C. machine according to Claim 2, 
wherein said electrical connecting means be- 100 
tween the conductor blades comprises a con- 
ductive ring which is integral with the outer 
periphery of the conductor blades. 

4. A D.C. machine according to Claim 2. 
wherein said electrical connecting means be- 1C5 
tween the conductor blades comprises a con- 
ductive ring which is integral with the innei 
periphery of the conductor blades. 

5. A D.C. machine according to Claim 2, 
wherein said electrical connecting means be- 110 
tween the conductor blades comprises a 
second pair or electrically interconnected 
brushes. 

6. A D.C. machine according to Claim 3, 
wherein the outer edge of the rotor is bent 115 
over in order to strengthen the rotor. 

7. A D.C. machine according to^ claim 4, 
wherein an annulus made of an insulating 
material is glued to the outer edge of the 
blades in order to strengthen the rotor. 120 

& A D.C. machine according to Claim 2 
wherein the conductor blades are glued over 
a thin insulating carrier disc. 

9. A D.C. machine according to any one 
of the preceding claims, wherein the field 125 
structure comprises magnet poles the num- 
ber of which is relatively high whereas the 
span of each of the pole area is relatively 
small, approximately 60 electrical degrees. 
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10. A IXC. machine according to any one 
of the preceding * claims wherein the per- 
manent magnet field structure consists of a 
ferrits ring in winch the magnetic poles 

5 have heen permanently induced. 

11. A D.C, machine according to claim 1, 
wherein the rotor includes more than one 
layer of conductor blades, said layers heing 
separated by thin insulating fflms-^nd -where- 

10 in the lengths of the blades along the greater 
rectilinear dimension -of the air-gap are dif- 
ferent from one layer to the next so as to 
leave uninsulated in each layer at least one 
zone against which brushes bear. 

15 12. A DvC machine according to claim 
11, wherein the two or more layers of con- 
ductor blades are independently connected to 
two or more pairs of terminals via brushes 
to provide two or more separate sources of 

20 D.C. in the case where the machine operates 
as a generator. 

13. A D.C, machine according to claim 
11, wherein the brushes associated with the 



two or more layers of conductors are con- 
nected in series to form a single winding. 25 

14. A D.C. machine according to Claim 
3 and any one of the preceding claims 11 — 
13 wherein -the machine is of the flat annular 
air-gap type and- the connecting rings in -each 
layer are arranged in co-axraf registering 30 
relation at the outer periphery of the rotor, 
the brushes bearing against bare annular rings 

of conductor blades in each layer, and ad- 
jacent to the inner periphery thereof. 

15. A D.C. dynamo^electric machine con- 35 
stracted and arranged to operate substan- 
tially as herein described with reference to 
and as illustrated in Figures 1 and 2, or 
Figures 3- and 4, or Figures 5 and tS, ox 
Figures 9 and 10 of the accompanying 40 
drawings. 

MEWtBDEN ELLIS & CO., 
Chartered Patent Agents, 
70/72 Chancery Lane, London, W.C.2. 
Agents for the Applicants. 
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FIG. 10 



